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Assistant Commissioner for Patents 
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Sir: 

Prior to its examination kindly amend the English language translation of the 
enclosed application as follows: 
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of Patents and Trademarks, Washington, D.C. 20231 
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IN THE SPECIFICATION : 

Delete the title of the application, appearing on page 1, and insert therefor: 
—Phosgene Having Low content of Carbon Tetrachloride--. 

IN THE CLAIMS : 

4. (Amended) A process according to Claim 2 characterized in that the gas 
steam emerging from the reactor is under a pressure of 300 kPa abs at most. 

5. (Amended) A process according to Claim 2 characterized in that the 
methane content of the carbon monoxide is 50 ppm at most. 

Cancel Claim 6. 

Add the following: 

—7. A method of using the phosgene of Claim 1 in a process for making a 
member selected from the group consisting of polycarbonate and polyester 
carbonate. 

8. In the process for producing phosgene by reacting carbon monoxide 
with chlorine the improvement comprising carrying out the reaction in the presence 
of elemental carbon, restricting the gas stream emerging from said reactor to a 
temperature of 30 to 80°C to a pressure of 120 to 400 kPa abs as measured directly 
downstream from said reactor, said phosgene characterized in having a content of 
carbon tetrachloride that is less than 150 ppm.— 
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REMARKS 



The present amendment seeks to place the application in better conformance 
with U.S. practice. A page containing an Abstract of the Disclosure is enclosed. 

Entry of the amendment is requested. 



Bayer Corporation 
100 Bayer Road 

Pittsburgh, Pennsylvania 15205-9741 
(412) 777-8343 

FACSIMILE PHONE NUMBER: 

(412) 777-8363 
/vjt/AP4217 



Respectfully submitted, 



By 




Aran Preis 

Attorney for Applicants 
Reg. No. 29,426 
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VERSION WITH MARKINGS SHOWING THE CHANGES 



IN THE SPECIFICATION : 

Please amend the title as follows: 

Phosgene wh i ch is Having Low m Content of Carbon Tetrachloride. 
IN THE CLAIMS : 

4. (Amended) A process according to claims 2 or 3. Claim 2 characterised 
in that the gas stream emerging from the reactor is under a pressure of 300 kPa abs at 
most. 

5. (Amended) A process according to any one of c l a i ms 2 or 4 , Claim 2 
characterized in that the methane content of the carbon monoxide is 50 ppm at 
most. 

Cancel Claim 6. 

Add the following Claims: 

—7. A method of using the phosgene of Claim 1 in a process for making a 
member selected from the group consisting of polycarbonate and polyester 
carbonate. 

8. In the process for producing phosgene by reacting carbon monoxide 
with chlorine the improvement comprising carrying out the reaction in the presence 
of elemental carbon, restricting the gas stream emerging from said reactor to a 
temperature of 30 to 80°C to a pressure of 120 to 400 kPa abs as measured directly 
downstream from said reactor, said phosgene characterized in having a content of 
carbon tetrachloride that is less than 150 ppm.-- 
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(54) Bezeichnung: TETR AC HLORKOH LENS TOFF ARMES PHOSGEN 



(57) Abstract 



The invention relates to a method for the production of phosgene having a carbon tetrachloride content of less than 150 ppm, especially 
for the production of polycarbonates and polyesters. According to said method, carbon monoxide is reacted with chlorine in the presence 
of elementary carbon at a temperature ranging from 30 to 80° C and a pressure raging from 1 20 to 400 kPa, said temperature and pressure 
being measured directly behind the phosgene generator. 



(57) Zusammenfassung 

In einem Verfahren zur Herstellung von Phosgen mit weniger als 150 ppm Tetrachlorkohlenstoff, insbesondere fUr die Herstellung 
von Polycarbonaten und Polyestern, wird Kohlenmonoxid mit Chlor in Gegenwart von elementarem Kohlenstoff bei einer Temperatur von 
30 bis 80 °C und einem Druck von 120 bis 400 kPa, gemessen unmittelbar hinter dem Phosgen generator, umgesetzt. 



WO 00/24672 PCT/EP99/07654 
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Phosgene which is low in carbon tetrachloride 

This invention relates to phosgene which is low in carbon tetrachloride, to a process for 
the production thereof, and to the use thereof for producing polycarbonates and polyester 
5 carbonates. 

Phosgene is an important starting material for producing intermediates and final 
products in many branches of chemistry, particularly for the production of isocyanates, 
polycarbonate plastics and esters of chloroformic acid. Pure phosgene is a colourless, 
toxic gas which is susceptible to hydrolysis. Under normal pressure it boils at -127.8°C 
and condenses at 7.56°C to form a colourless liquid. 
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It is known that phosgene can be produced by the catalytic combination of carbon 
monoxide (CO) and elemental chlorine (Cl 2 ): 

15 CI 

Catalysis \ 
CO + Cl 2 — > OO 

/ 

CI 

20 



Activated carbon is mostly used as the catalyst. The reaction is exothermic and the 
conversion is almost complete. The reaction is usually conducted in tubular reactors 
which are made from standard steel or stainless steel and which are packed with catalyst. 

25 These tubes are generally cooled externally in order to dissipate the heat of reaction. 
Depending on the processing conditions, the phosgene which is produced by this process 
contains varying amounts of carbon tetrachloride (CC1 4 ) as an impurity. This is formed 
by unwanted secondary reactions such as disproportionation reactions, excessive 
chlorination of the carbon monoxide, chlorination of the carbon catalyst and chlorination 

30 of methane (CII 4 ). The degree of contamination by carbon tetrachloride of phosgene 
which is produced by commonly-used processes usually falls within the range from 250 
to2000ppm. 

t "Express Mail" marling label number EK63 33C33^>2US 



Date of Deposit . April 19, LUol 



ce ?^}* at this P a P er or ^6 Is being deposited with the United States 
Postal Service "Express Mail Post Office to Addressee" service under 37 CFR 
1 10 on he date indicated above and is addressed to the AsSt (immlsioner 
of Patents and Trademarks, Washington, D.C. 20231 oomrmssioner 

Donna _.T- V^-^i 



(Name of perso^aJphgpaper or fee) 



Signaturtfof person mailing paper or fee) 



a «y s o y s 5^ x „ a h ;i . e o jl 

WO 00/24672 PCT/EP99/07654 

-2- 

The formation of carbon tetrachloride as a by-product during the production of 
phosgene is problematical from many aspects. Thus, due to the environmental 
harmfulness of chlorinated hydrocarbons, costly precautions have to be taken to ensure 
that the catbon tetrachloride formed in the reactions is not discharged into the 
5 environment. Moreover, even slight contents of carbon tetrachloride have a 
disadvantageous effect on some products which are manufactured from phosgene, 
particularly plastics. For example, high-purity phosgene with a carbon tetrachloride 
content of 250 ppm at most is required for the production of polycarbonate plastics, in 
order to prevent discoloration of the final product, which is normally colourless and 
1 0 transparent. 

JP 88-156040 describes a process for producing phosgene which is low in carbon 
tetrachloride by the reaction of carbon monoxide with chlorine over activated carbon at 
350°C, whei ein the activated carbon catalyst is purified before reaction by treatment 
1 5 with acid to remove impurities such as transition metals, boron, aluminium and silicon. 
The phosgene which is produced by this process has a carbon tetrachloride content of 
150 ppm. A disadvantage of this process, however, is the costly pretreatment of the 
activated carbon catalyst. 

20 JP 80-014044 proposes a reactor for the conversion of chlorine and carbon monoxide 
into phosgene, in which the activated carbon catalyst is positioned at the reactor walls 
with the aid of a metal mesh. This arrangement prevents overheating of the catalyst bed. 
The phosgene which is produced in a reactor such as this at temperatures of 200 to 
250°C and at a throughput of 600 to 1200 1/h has a carbon tetrachloride content of 250 

25 to 400 ppm. A disadvantage of this process, however, is that repacking the reactor with 
activated carbon when the activity of the latter decreases is more expensive than is the 
operation of conventional tubular reactors. 

The underlying object of the present invention is to provide phosgene with an even 
30 lower carbon tetrachloride content. 
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This object is achieved by a grade of phosgene which contains less than the 150 ppm of 
carbon tetrachloride. The present invention further relates to a process for producing a 
grade of phosgene such as this by the reaction of carbon monoxide with chlorine in the 
presence of elemental carbon at a temperature of 30 to 80°C and at a pressure of 120 to 
5 400 kPa abs as measured directly downstream of the phosgene generator. 

It is advantageously possible to conduct the process according to the invention in 
customary tubular reactors made of standard steel or stainless steel, the tubes of which 
are packed with the carbon catalyst. The tubular reactor can be operated continuously or 
10 batch-wise. 

Carbon tetrachloride and chlorine are introduced into the reactor in approximately equal 
parts, preferably at room temperature. To ensure that all the chlorine is reacted, a slight 
excess of carbon monoxide can be used. Before they enter the reactor, the two reactants 
1 5 are preferably mixed in a suitable mixing device, in a static mixer for example. 

Another advantage of the process according to the invention is that no special 
preparation of the catalyst is necessary. 

20 The temperature of the gas stream emerging from the reactor should not exceed 70 to 
80°C, as measured directly downstream of phosgene generator. The temperature of the 
gas stream emerging from the reactor in the process according to the invention is 
preferably 40 to 70°C. The gas stream is prevented from exceeding these temperatures 
with the aid of appropriate cooling devices which dissipate the heat of reaction which is 

25 released during the reaction and which prevent any overheating of the catalyst. 

Activated carbon is preferably used as the carbon catalyst. Granular activated carbon 
with a grain diameter of 3 to 4 mm is preferably used as the catalyst. The pore surface 
area of the activated carbon is preferably about 1000 m 2 /g. The apparent density of the 
30 activated caibon used is preferably about 450 g/1. 
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The pressure which is measured directly downstream" of the phosgene reactor is 
preferably 300 kPa abs - at most. It is thereby ensured that phosgene cannot condense in 
the reactor. 

5 The phosgene which is produced by the process according to the invention and which 
emerges from the top of the reactor is preferably condensed at temperatures of -10 to 
-20°C. Due to its low carbon tetrachloride content of less than 150 ppm, it can be used 
directly, without further purification, for producing polymers comprising a carbonate 
bond, particularly polycarbonates or polyester carbonates. 

10 

The chlorine which is used in the reaction can be produced by customary industrial 
processes such as chlor-alkali electrolysis or hydrogen chloride electrolysis, and should 
be as pure as possible. Chlorine with a degree of purity higher than 98 % is particularly 
suitable. Liquid chlorine from a storage vessel is preferably used. This is evaporated in a 
15 heated gasilicr and is subsequently freed from any entrained liquid chlorine in a re- 
evaporator. 

The carbon monoxide which is used in the reaction can be produced by customary 
methods, for example from natural gas/naphtha in a synthesis gas installation or by 
20 blowing coke with oxygen. It has proved to be particularly advantageous if the carbon 
monoxide has a methane content of less than 50 ppm. 

The invention is explained in more detail below by means of examples. 
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Example 1 

500 NnrVh carbon monoxide with a purity of 97.5 % and a methane content of 50 ppm 
as determined by on-line IR measurement (Method 230 1-0207901 -9 ID), and 480 Nm 3 /h 
5 chlorine with a purity of 99.9 % were mixed at room temperature and were fed to a 
phosgene generator packed with activated carbon (grain diameter about 4 mm, pore 
surface area about 1000 m 2 /g, apparent density about 450 g/1). The generator was cooled 
so that the temperature of the phosgene formed, as measured directly after the phosgene 
left the generator, was 55°C. The pressure as measured directly after the phosgene left 
10 the generator was 80 kPa ga uge (180 kPa abs ). The phosgene produced had a carbon 
tetrachloride content of 100 ppm. 

Example 2 

15 500 Nm 3 /h carbon monoxide with a purity of 98 % and a methane content of 50 ppm as 
determined by on-line 1R measurement (Method 230 1-020790 1-9 ID), and 480 Nm 3 /h 
chlorine were mixed at room temperature and were fed to a phosgene generator packed 
with activated carbon (grain diameter about 4 mm, pore surface area about 1000 m 2 /g, 
apparent density about 450 g/1). The generator was cooled so that the temperature of the 

20 phosgene formed, as measured directly after the phosgene left the generator, was 40°C. 
The pressure as measured directly after the phosgene left the generator was 40 kPa gau ge 
(140 kPa abs )- The phosgene produced had a carbon tetrachloride content of 80 ppm. 

Comparative example 

25 

500 Nm 3 /h carbon monoxide with a purity of 98% and a methane content of 10 ppm 
were mixed at room temperature with 485 Nm 3 /h chlorine and were fed to a phosgene 
generator as in Examples 1 and 2. The generator was cooled so that the temperature of 
the phosgene formed, as measured directly after it left the generator, was 85°C. The 
30 pressure, which was likewise measured directly after the phosgene left the generator, 
was 600 kPa gailgc (700 kPa abs ). The phosgene produced had a carbon tetrachloride 
content of 290 ppm. 
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Claims 

1 . Phosgene which is low in carbon tetrachloride, containing less than 150 ppm of 
carbon tetrachloride. 

5 

2. A process for producing phosgene which is low in carbon tetrachloride by the 
reaction of carbon monoxide with chlorine in the presence of elemental carbon 
in a reactor, characterised in that the gas stream emerging from the reactor is at a 
temperature of 30 to 80°C and is under a pressure of 120 to 400 kPa abs as 

1 0 measured directly downstream of the phosgene generator. 

3. A process according to claim 2, characterised in that the gas stream emerging 
from the reactor is at a temperature of 40 to 70°C. 

15 4. A process according to claims 2 or 3, characterised in that the gas stream 
emerging from the reactor is under a pressure of 300 kPa a bs at most. 

5. A process according to any one of claims 2 to 4, characterised in that the . 
methane content of the carbon monoxide is 50 ppm at most. 

20 

6. Use of the phosgene which is low in carbon tetrachloride according to any one 
of claims 1 to 5 for producing polycarbonates and polyester carbonates. 
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PHOSGENE HAVING LOW CONTENT OF CARBON TETRACHLORIDE 



ABSTRACT OF THE DISCLOSURE 



A process for producing phosgene having low content of carbon 
tetrachloride is disclosed. The process entails reacting carbon monoxide with 
chlorine in the presence of elemental carbon, in a reactor. Critically the 
temperature of the gas stream emerging from the reactor is restricted to 30 to 
80°C and its pressure, measured directly downstream from said reactor is 
restricted to 120 to 400 kPa a bs..The phosgene thus produced has a content of 
carbon tetrachloride that is less than 150 ppm. 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 
name. I believe I am the original, first and sole inventor (if only one name is 
listed below) or an original, first and joint inventor (if plural names are list- 
ed below) of the subject matter which is claimed and for which a patent is 
sought 

on the invention entitled 



"PHOSGENE WITH POOR CARBON TETRACHLORIDE CONTENT" 



the specification of which is attached hereto, 

or was filed on October 12, 1999 

as a PCT Application Serial No. PCT/EP99/ 07654 



I hereby state that I have reviewed and understand the contents of the above - 
identified specification, including the claims. 

I acknowledge the duty to disclose information which is material to the patent- 
ability of this application in accordance with Title 37, Code of Federal Regula- 
tions, §1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 
of any foreign applications ) for patent or inventor 1 s certificate listed below 
and have also identified below any foreign application for patent or inventor f s 
certificate having a filing date before that of the application on which priority 
is claimed : 



Prior Foreign Application^ ) , the priority (ies) of which is /are to be claimed: 

198 48 668.5 Germany Otober 22, 1998 

(Number) (Country) ^ (Month /Day /Year Filed) 



I hereby claim the benefit under Title 35, United States Code, §120 of any Unit- 
ed States applications ) listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of Title 35, United 
States Code, §112, I acknowledge the duty to disclose the material information as 
defined in Title 37, Code of Federal Regulations, §1.56 which occured between 
the filing date of the prior application and the national or PCT international 
filing date of this application: 



(Application Serial No.) (Filing Date) (Status) 

(patented/ pending, abandoned) 



(Application Serial No*) (Filing Date) (Status) 

(patented, pending, abandoned) 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that will- 
ful false statements and the like so made are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney (s) and/or agent(s) to prosecute 
this application and to transact all business in the Patent and Trademark Office connected therewith; 

JOSEPH C. GIL, Patent Office Registration Numbet2^6H2 
ARON PREIS, Patent Office Registration Numb er 29,42 6 
LYNDANNE M. WHALEN, Patent Office Registration Number_29»457 
THOMAS W. ROY, Patent Office Registration Number_2$)^S82~ 
RICHARD E. L. HENDERSON, Patent Office Registration NumbeiLai,619 
GODFRIED R. AKORLI, Patent Office Registration Numbei^28 T 779 
N, DENISE BROWN, Patent Office Registration Number-36$997 
NOLAND J. CHEUNG, Patent Office Registration Number 39,138 
DIDERICO VAN EYL, Patent Office Registration Number 2&j§41 
CAROLYN M. SLOANE, Patent Office Registration Number 44,339 
JAMES R. FRANKS, Patent Office Registration NumherJ&SSZ 
JACKIE ANN ZURCHER, Patent Office Registration Number 42,25 1 
all of Bayer Corporation, Pittsburgh, Pennsylvania 15205-9741 




Send Correspondence To: 


Direct Telephone Calls To: 


\ Patent Department 




vBayer Corporation 


(412) 777-2349 


( 100 Bayer Road 




^ Pittsburgh, Pennsylvania 15205-9741 





FULL NAME OF SOLE OR FIRST INVENTOR 

Jure en Heuser 


INVENTOR ' S SIGNATURE 

740- u. lit*. \u 


DATE _ to 


RESIDENCE g j {J - J 

D 47803 Kref eld. Germany 


CITIZENSHIP 

German 


POST OFFICE ADDRESS 

c/o Bayer Aktiengesellschaf t , D 51368 Leverkusen, Germany 


-FULL NAME OF SECOND INVENTOR 

Hermann Kauth 


INVENTOR'S SIGNATURE / 


DATE 


RESIDENCE 

D 47803 Krefeld* Germanv T>tL^C- 


CITIZENSHIP 

German 


POST OFFICE ADDRESS 

c/o Bayer Aktiengesellschaf t , D 51368 Leverkusen, Germany 


FULL NAME OF THIRD INVENTOR 

Christian Kords 


INVENTOR'S^ SIGNATURE 


DATE 


RESIDENCE 

D 47829 JSxeXfLLd.^ Germany O^JiC 


CITIZENSHIP 

German 


POST OFFICE ADDRESS 

c/o Bayer Aktiengesellschaf t, D 51368 Leverkusen, Germany 


FULL NAME OF FOURTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF FIFTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF SIXTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF SEVENTH INVENTOR 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 



r 
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